The holistic role of forests going beyond the economic function, identified in timber production, substantiates the evaluation of forests' social and environmental dimensions. Consequently, biodiversity, landscape, hydro-geological security, and maintenance of cultures and traditions are among the manifold issues to be addressed in dealing with forests. Touristic and recreational role of forests is also associated with the disproportionate development of human activities, sources of pollution often correlated to a reduced quality of life. This paper aims at applying the benefit transfer methodology to estimate (from a financial point of view) the recreational and touristic value of wooded areas. The proposed approach relies on an extensive literature review including earlier published books, project' reports, scientific journals, and conference proceedings addressing the economic evaluation of forests. The reviewed methodologies are then rationally synthesized, adapted, and applied on two case studies in Tuscany, in an attempt to assign a value to forest's systems; however, only the recreational and touristic dimensions are considered. The ultimate purpose of this work is to emphasize aspects that were not yet properly considered in the financial appraisal of wooded areas, for a balanced management of natural resources avoiding deterioration and neglect.
Introduction
A proper assessment of forest resources, cannot fail to consider the various aspects (functions) that characterize the forests: tangible and intrinsic as well as intangible. This is referred as the social value of resource, which focuses on the maximization of the community's well being rather than the personal well-being. The community is the interpreter of the rights of the future generations and of the non human species. Accordingly, the forest is treated as a component within a more complex "environmental system", difficult to assess. From an economic point of view the concept of "environmental good" is combined with that of public good, and both characterized by the absence of the market and by not being subject to property rights. However, for these assets market value cannot be determined, and accordingly it is essential to consider a range of tangible and intangible aspects. Future generation's use and enjoyment of the goods produced by this environmental system and the protection and preservation of animal and vegetal species should be considered in the computation. Accordingly, the concept of Total Economic Value (VET) is introduced. The VET allows dealing with problems related to the impossibility using the criteria of cost and market price to estimate these types of goods.
The literature categorized the various aspects determining the total economic value of forests into three dimensions: the social, the economic, and the environmental. [1] [2] [3] [4] identify aspects of lumber and other wood products' production, protection of the hydro-geological resources, the carbon fixation, the biodiversity preservation, and the recreational tourism activities.
Furthermore, from an operational point of view, the methodologies used to estimate the environmental assets 1 are divided into two groups: the non-monetary and monetary valuations. Leaving aside the latter, for which we refer to specialized texts for further study 2 , this work is based on the methods resulting in monetary outcomes: these can essentially be distinguished into direct and indirect (contingent assessment and modeling techniques) belonging to the category of Benefit Transfer. Being a subject of large and countless open discussions, the assessment of the forests, for this work, is limited only to the evaluation of tourist recreational function, assessed by applying the methodology of Benefit Transfer. The method is applied on two case studies in Tuscany, a region of central Italy: the wooded areas of Garfagnana and the Casentino National Park (Casentinese wooded areas).
Adopted Methodology
The Benefit Transfer methodology [5, 11, 12] aims mainly at the use or "transfer" of data from a "study site" to a "policy site", or the transposition of data from an area for which information are obtained through analysis based on primary research resources (study site) to another area for which the information are not available or limited (policy site) [13] .
This methodology relies on an extensive review of the investigations conducted in the territory (in this case the Italian territory) concerning the monetary estimation of forests' resources. The degree of reliability of the estimation depends mainly on the availability of data and the level of harmony between the two areas which must have at least similar characteristics. Benefit Transfer includes four methods as follows:  Single point estimate transfer;  Average value transfer;  Demand and benefit function transfer;  Meta analysis function transfer.
Through the first two methods, belonging to the category of "value transfer", study site's single values or medium values are directly relocated to policy site. Through the third and fourth methods, belonging to the category of "function transfer", demand functions or regression analysis functions of study site are relocated and adapted to policy sites.
The first phase of this work consisted of a literature review to collect the necessary elements for the analysis of the tourist recreational benefits of the two areas of study: approximately one hundred papers published in refereed journals 3 , conference proceedings, and dissertations on forests' evaluation were reviewed.
In order to determine the variables, considered to be important and relevant for this research, the criterion for selection the most appropriate publications was based on both the region where the study was performed and the estimation method used (essentially Contingent Valuation and Travel Cost Method). In the second phase of this work, the annual value of tourist recreational area was calculated for the two study areas, applying two methods: the Single-Point Estimate Transfer and the Benefit Function Transfer.
Study Areas
A review of the Italian literature relevant to forests' estimation identified two different typologies of forests located in Tuscany region, central Italy (Figure 1) .
First area is Garfagnana that is a typical and dense wooded zone, while second area is represented by Casentinesi Forests that are a national park (Figure 2) .
The Garfagnana is a typical example of wooded zone placed in an area of particular environmental value. The area's touristic attraction is focused on the discovery of its natural heritage, Garfagnana is an historical region of Italy, today part of the province of Lucca in the Apennines, in northwest Tuscany, and it is one of the rainiest regions of Italy, so it is largely covered by forest vegetation (mainly Chestnut, Oak and Pine). It is a mountainous region of Tuscany located between the Apuan Alps the main part of the Apennines. The total area is 53,377 hectares of which 38,032 ha (71.25%) are occupied by the forest. The native trees are mostly deciduous, the most common being Chestnut, it is common to see pine in the region. The Foreste Casentinesi (or Casentinesi forests), an integral part of the National Park holding the same name, offer the opportunity to estimate a famous typology of forests, able to attract a significant number of visitors every year, and which use is governed by forests' preservation and environmental protection. The Parco Nazionale delle Foreste Casentinesi, Monte Falterona, Campigna is a National Park in Italy. The whole area covers about 365 square kilometers (about 35.000 ha), on the two sides of the Apennine watershed between Romagna and Tuscany, and is divided between the provinces of Forlì Cesena, Arezzo and Florence. The forest extends around the long ridge, descending steeply along the parallel valleys of the Romagna side and more gradually on the Tuscany side. It slopes moderately, especially in the Casentino area, which slopes down gradually to the broad valley of the Arno River. The forest is dominated mainly by hornbeams, turkey oaks, sessile oaks and chestnut woods.
Total Touristic Recreational Value Estimation
The recreational aspect of forests is based on a variety of activities ranging from hiking, bird watching, mountain biking, the collection of non-forest products etc. as well as hunting which is considered an important aspect of these activities. Considering accordingly the total touristic recreational value (B trt ) as the sum of the benefits deriving from touristic activities (B t ) (including in this case all the above mentioned forest activities however excluding hunting activity) and the activities relating to hunting (B av ).
Touristic Benefit Estimation (B t )

Garfagnana
To estimate the touristic benefit in the area of Garfagnana the single point estimate transfer, using the benefit previously determined in the study by [14] for the same study area, was used. The value has been estimated, in the previous study, through the Travel Cost Method [15] and [16] . The method is based on the cost of the trip, by a generic user, from the town of residence to the park in question. This cost will be used to replace the cost of the asset value. The main purpose is to establish the relationship between the number of visitors to the park and the costs incurred by the latter: this will enable us to create the demand curve for recreation. To do so, the whole estimate of the recreational demand of the whole experience is done in a first stage; the demand curve inherent in the recreation site is then developed. This methodology presents two types of approaches, one related to the zone and one that is individual. For the purpose of this study the first approach was implemented. The data was grouped by area of origin: This way we were able to determine the relationship between the samples of frequency (K) to the park and the average costs incurred to reach the park from area of origin j previously created by the subdivision of the catchment area (Formula (1)).
where, K = sample frequency; v j = number of visits to the zone of origin j; A j = number of dwellers in the zone of origin j. The estimation of the relation between samples of frequency and rates of travel costs is done through a simple linear regression of the transformed original data. The model applied in the work of [14] is based on a double logarithm (Formula (2)).
ln v a lnc   (2) where, ln = natural logarithm; v = number of visits; a = intercept of the regression; c = cost of the trip. The average travel cost from the town of origin, was obtained by multiplying the average operating cost per kilometer per car 4 , by the distance of the town of origin from the examined park, divided then by the average number of visitors carried. Allowing then the homogeneity of the consumers' reactions, new frequency samples have been determined, due to hypothetical increases in travel costs, obtaining therefore an estimate of the aggregate demand function for the recreational activity under study (Formula (3)).
where; v(p) = number of visits in relation to hypothetical increases in travelling cost; v j (p) = number of visits from origin areas j with respect to costs' increase;
A j = number of dwellers in the area of origin j; c j = cost of trip from the origin zone j; p = computed cost. Finally, steps were taken to calculate the touristic value of the environmental good (B t ), by solving the integrity of the area under the demand curve for recreation (Formula (4)). 4 Calculated as the average of the costs of transportation to the park using the tables of the Automobile Club of Italy (ACI) available online at: http://servizi.aci.it/CKInternet/SelezioneModello [last accessed October 4, 2011] .
v p dp
The use of the ACI (refer to footnote 4) tables, previously mentioned and updated to 2011, to calculate transportation costs allowed to update the data and conesquently the whole analysis: the average cost per kilometer per car amounts to 0.50 €/Km and the annual value for outdoor recreation was higher than 686.000 euro 5 ( Table 1 ).
Casentinesi Forests
In this case it was impossible to apply the Single point estimate transfer, because the only work found in the literature on the Casentino is by [17] , and is only limited to a examination on hikers. The Benefit function transfer method was used to understand all the possible users of the park. Based upon this method the function of regress analysis developed by [14] was applied on Garfagnana. The regression curve was adapted on the Casentinesi Forests by incorporating what follows. Firstly, a buffer zone was estimated around the study areas (municipalities) and the users of the park (residents of the municipalities) affected by this buffer 6 zone. The distance from the park was calculated for each town (the capital of the town was made to coincide with its core area) 7 . The cost of the trip was calculated based on the average exercise cost per kilometer per car.
As previously mentioned (Formula (2)), taking into consideration the regression function used by [14] being a double logarithm, the annual touristic benefit (B t ) in the Casentino area is illustrated in Formula (5). 
Estimation of Benefit from Hunting Activity (B av )
The values relative to the benefits from hunting activities were calculated for the two study areas, using the Single point estimate transfer based on a previous estimation by [18] . The study consisted of a developing a Contingent Valuation (CV) to find the benefit from hunting activities in the Province of Florence. The CV is a methodology based on the creation of a virtual market of the good, subject of study, through the use of questionnaires and interviews aimed essentially at understanding the availability to pay a sum of money to realize the project and avoid damages, and the availability to accept a sum of money for the non realization of the project and for the incurred environmental damages.
The availability to pay or to accept is based on the concept belonging to the economy of the benefit wellbeing of the consumer that relates the market price with the overflow of the consumer as shown in the Formula (6). B c = P + S c (6) where; B c = consumer's benefit; P = cost; S c = consumer's overflow (this is meant, in Marshallian sense, the difference between the quantity of money that the consumer would be willing to pay for certain amount of property and the amount that is actually paid).
The benefit of the consumer corresponds to the utility derived from the use of the property. In other words it is also defined as the willingness to pay for a particular good, or as the willingness to accept giving-up the improvement of the utility, or to accept the degradation of the overall utility.
A questionnaire is generally used, in which the questions central to the estimation of the DAP and the DAA are made in one of the following ways:  Open-ended questions: maximum willingness to pay for a good (or minimum availability to accept compensation for the lack of the good) without any suggestions; this method results in estimation difficulty by the respondent, and it is accordingly very much used; 5 The analysis conducted in 1987 and bearing value in pounds, estimated the cost of operating in 340 Italian old lira/km and the annual benefit for recreation 468.508.000.00 Italian old lira. 6 A buffer zone of 100 Km was considered as an example. 7 The distances were estimated using the algorithm proposed online by Google Maps (Map data ©2011 Tele Atlas). It is based on largely aknowledged international standards cocerning Maps' denomination and mapping conventions; i.e. the ISO-3166 standard, acknowledged by the UN Statistics Division for the denomination of countries and zones.
 Close-ended in binary format (dichotomous choice) questions: the binary mode overcomes the problems arising from any failure of the respondent to give a precise value to an asset of which he/she might have little or no familiarity. It also prevents the influence of the initial value payment imposed by the mechanism of auction. Generally, the proposed values should vary among the samples interviewed in accordance with rules;  Guided open-ended questions: the choice of the respondent is limited to a payment card with decreasing ranges of monetary amounts;  Payment ladder (or card): as above, with increasing monthly and annual amounts; the respondent chooses (checks) "V" all a values from a below list, that he/she would be willing to pay, and with an "X" all those that he/she would not be willing to pay;  Bidding game based on repeated offers (auction).
[18], have estimated the economic value of hunting in the province of Florence through a contingent valuation using an approach based on repeated offers (bidding game) on a sample of 712 respondents on three types of hunting: sedentary, ungulates, and migratory. The hunters were required to express the maximum willingness to pay the increase of the cost of the hunting license. This analysis resulted in an average annual willingness to pay (DAP) equal to 616 euro 8 per hunter. Depending on the number of hunters present in the target 9 areas of hunting (ATC), and the relative hunting surfaces, the average willingness to pay for ATC has been estimated (Formula (7)). DAP atc = DAP i * S atci * N ci (7) where; DAP atc = average willingness to pay for ATC; DAP i = average willingness to pay for hunting activity of the hunter i per one acres; S atci = hunting surfaces of the ATC I; N ci = number of hunters in the ATC i. These benefits were subsequently applied to the hunting area falling in each area of study: approximately 2900 acres in the woods of Garfagnana and 700 acres in the Cantinesi Forests 10 . This approach allowed us to calculate the benefit from hunting activity as per formula 8:
where: B av = hunting activity benefit; DAP atc = average willingness to pay per ATC; S ci = hunting surfaces of the study area i; S atci = hunting surfaces of the ATC i.
In view of such hunting areas the estimated annual values of hunting activity is around 61.500 euro for the area of Grafagnana and around 4.280 euro for the Casentinesi Forests.
Total Recreational Touristic Benefit (B trt )
The total annual recreational touristic benefit was finally estimated by adding to the touristic benefits (B t , Section 4.1), those relative to hunting activity (B av , Section 4.2). Table 1 shows the results.
Conclusions
To evaluate a good means to measure its ability to generate utility; i.e. to meet the needs of its users. The economic system based on exchange and currency, expresses the value of all goods in terms of price; i.e. the amount of money needed to exchange the asset.
However, different issues with respect to economic goods are inherent in the estimation of environmental goods, due to the lack of direct reference to the market. Natural systems are multifunctional assets able to provide human being a wide range of goods and services of economical value [19] . More particularly, forests systems compound a very complex series of functions. Among the principal functions is the production of wood, the hydro-geological protection, the conservation of particular habitats, the recreational touristic function, and so on.
Large amounts of money are spent, in Tuscany, every year for forests' preservation. This is documented through the implementation of interventions pre-established by the Regional Forest Program. At first glance, it is difficult for the public administrations or other competent bodies, to develop a budget of this activity, mainly because the estimation of the value of wooded land entails, as mentioned earlier, the analysis of issues which estimation is difficult to determine. Although it is possible to quantify the existing wood mass and potential gains from the variety of woods, it is more complex to estimate the value of the other functions performed in the natural forests areas. Accordingly, the importance of this study is in the fact that it allows developing a value analysis, of the recreational touristic benefit, often overlooked when considering a forested area. The recreational touristic benefit estimation should therefore be included in a holistic study of forests' heritage to assess the relationship between benefits and costs of this resource.
The methodology of the Benefit Transfer based on a literature review of existing analysis relevant to the issues discussed was adopted: the main advantage of this methodology is that it adopts an existing analysis, avoiding therefore the development of a new one and saving considerable time and resources. On the other hand a strong correlation between the results of the Benefit transfer and the quality of the original data analysis can be identified. It is also important not to forget the fact that the context of the study site, as such, is unlikely to be comparable to the policy site due to a variety of elements ranging from the presence of any substitute goods 8 As per the previous cases the values have been adjusted to match the up-dated tables of the ACI 2011. 9 Garfagnana = ATC Lucca 11 e 12, Casentino = ATC Arezzo 1. 10 Such difference in acres between the hunting surfaces is due to the numerous no-hunting zones promoted by the National Park establishment.
at the level of population income (especially in the context of international transfer of benefits), from the temporal context to the biophysical context. The studies selected in this work of "study site" are based on the methodologies of travel cost and Contingent Valuation. The approaches appear to be structured on a broad basic theory, although there are some disadvantages that must be considered in dealing with the end result. The Travel Cost Method tends to identify values that often underestimate the considered asset because it does not appraise certain typical environmental goods' values: the option values and existence values. Regarding the Contingent Valuation, the principal problem lies essentially in the psychological attitude of the respondent and to the structuring of the questionnaire. Three types of distortions are identified: the strategic distortion is relative to a tendency to minimize the utility of the good or service to avoid a successive payment for its improvement, or it is relative to a tendency to please the respondent. The informative distortion is due to an erroneous understanding of the question and of the context resulting in the attribution of a generic value to the good. Finally, the instrumental distortion is relative to an order of magnitude suggested by the interviewer and conditioning therefore the respondent, or when the asset being evaluated can be compared with other goods [20] .
For the present work, based on available data, two areas were chosen representing similar environmental characteristics. However, the two areas presented different management scenarios, given the standards of protection the National Park of the Casentinesi Forested must follow. This is also highlighted and confirmed by the sensibly lower hunting activity with respect to the Grafagnana wooded areas. Despite this, the recreational touristic value is greater in the Casentinesi Forests. This is probably because it was included to a circuit, the National Parks, greatly advertised, and able to attract a larger number of users.
